Mitral valve replacement should be confined to patients with serious, progressive or gravely incapacitating symptoms. Patients with moderate disability of a non-progressive nature should not be operated on at the present time until the risks of embolism from prostheses have been overcome.
In acute subvalvar mitral regurgitation due to chordal rupture or papillary muscle insufficiency, early operation may be the only means of treating persistent pulmonary oedema. REFERENCES Bannister R G (1960) Surgery for aortic valvar disease has advanced considerably in the last five years, and now offers to seriously incapacitated patients, whose outlook was previously very poor, a chance for the relief of symptoms and a better life expectancy. In considering the indications for operation in these patients it is important to realize that once a diagnosis of aortic stenosis, regurgitation, or a mixed lesion has been made on an anatomical basis, it is essential to evaluate the lesion physiologically. Table 1 shows the different recognized types of aortic obstruction; the valvar lesions will be particularly considered in relation to operation.
The etiology of aortic valvar disease may be important in considering the patient for surgery; Mr Donald Ross (p 1021) considers those lesions which are suitable for homograft replacement of the aortic valve, and those which are not.
Rheumatic and congenital lesions are the commonest. The collagen disorders are increasingly recognized, also Marfan's syndrome. Syphilis has become relatively uncommon. Other Ttiological causes include bacterial endocarditis which usually occurs in an already diseased valve, atherosclerotic aortic valvar disease, which seldom, if ever, produces a physiologically critical derangement of the valve, and dissecting aneurysm. Aortic regurgitation may occur with systemic hypertension, and after trauma, and has been recognized in ochronosis (Mody 1964, personal communication) .
The itiology in 146 consecutive cases of homograft replacement of the aortic valve, that have been performed by Mr Donald Ross at the National Heart Hospital, was as follows (McDonald et al. 1967) : It was rheumatic in 85, in 5-of whom there was additional subvalvar obstruction, and congenital in 58, of whom 7 had subvalvar obstruction. Two of the congenital cases had ventricular septal defect and one a left ventricular-right atrial shunt. There was one luetic case and in 2 instances a homograft was inserted in patients in whom a Starr-Edwards valve had become infected with bacterial endocarditis. Amongst these 146 cases 24 had had past bacterial endocarditis, and in 7 there was active bacterial endocarditis at the time of operation. These patients had failed to respond to antibiotic treatment and homograft replacement was successfully performed as an elective procedure.
The symptoms of aortic valvar disease are well recognized, but recent experience ) has, to some extent, modified views on these. Symptoms should be considered with regard to the natural history of the disease. Aortic valvar disease is characterized by a prolonged asymptomatic period in which the patient may be symptom free in the presence of a severe obstructive or regurgitant lesion. Thus the onset of symptoms is usually relatively late in the disease, compared for instance with mitral stenosis, and the patient's downhill course may be comparatively rapid after symptoms commence. In the first 104 patients, who were treated with homografts, 103 were dyspnceic, 38 had syncope and giddiness, and 103 cardiac pain on exertion as prominent symptoms . Other symptoms included hemoptysis in 18, systemic embolism in 10, and palpitation in 40. Only one of these 104 patients was asymptomatic. When dyspncea was present for more than ten years it was almost always associated with mitral valvar disease. Cardiac pain and giddiness, although typically produced by effort in aortic valvar disease, were not uncommon at rest. Systemic embolism occurred almost as frequently in isolated aortic valvar disease as in those patients with additional mitral valvar disease, which was an unexpected finding. There appeared to be no significant difference, with regard to symptoms, between those with and without additional coronary arterial disease (Boyle et al. 1966) .
The signs of aortic valvar disease were those of aortic stenosis in 74 of the 146 patients, of a mixed lesion in 18 and of aortic regurgitation in 54. An anatomical and a physiological diagnosis was clear-cut after bedside examination in the great majority of cases. In aortic stenosis the severity of the lesion was indicated by the arterial pulse, mean arterial pressure, cardiac impulse and auscultatory findings (Table 2) .
With aortic regurgitation or incompetence, the arterial pulse, diastolic pressure, cardiac impulse and diastolic murmur provided important information (Table 3) .
The typical electrocardiogram in severe aortic stenosis is one of marked concentric left ventricular hypertrophy (Fig 1) . However, in children a normal ECG may exist in the presence of severe stenosis, and this is occasionally seen in adults. Reduction of left ventricular work by rest and diuretic therapy may, before operation, result in regression of the ECG changes, which may improve further following operation (Fig 2) . Radiographically there may be little enlargement of the heart, before the development of heart failure, in severe aortic stenosis (Fig 3) ; poststenotic dilatation of the aorta is a characteristic feature. Calcification should always be looked for in the aort-ic valve, using an image intensifier. The radiograph of aortic regurgitation tends to show a larger heart and the dilatation of the aorta is more diffuse. Poststenotic dilatation of the aorta may occur also in subvalvar aortic stenosis. Aortography may confirm the aortic regurgitation, but has been disappointing in defining its exact anatomical site. Fig 4 shows the aortogram in a patient with Marfan's syndrome and aortic regurgitation; the aorta is small in this patient, and the regurgitant flow was through fenestrated valvar cusps.
It is very important to investigate further patients in whom the anatomical and physiological diagnosis is not absolute at the bedside, or alternatively if there is some unusual feature. The himodynamic findings in aortic stenosis were well recognized. Table 4 summarizes them before and after homograft replacement of the aortic, valve in a man with severe aortic stenosis (Resnekov & McDonald 1966, unpublished data). The systolic gradient across the aortic valve has been abolished both at rest and after exercise, and the response of the heart to increased-work is-improved (measurement of dP/dt and tension time index). Fig 6 shows kp.m =kilopond metre replacement of the aortic valve; the homograft valve is healthy and there is no regurgitation.
It is now considered that in adults with aortic valvar disease, and serious symptoms, surgery must be considered, and will usually be performed, in the majority. In an adult with aortic stenosis and one of the three cardinal symptoms of cardiac pain, syncope or breathlessness, experience indicates that homograft replacement of the aortic valve offers a better outlook than medical treatment. The procedure, however, is a major one, and Mr Ross will give figures for morbidity and mortality; surgery is not usually recommended in patients who are symptom free. However, in childhood and young adult life, if there is evidence of severe aortic stenosis, it is likely that sooner or later operation will be needed, and it is sometimes unwise to wait for the development of symptoms. The frequency of sudden death in these young people further supports this policy. The natural history of aortic regurgitation has been improved by a regimen of modified activity and early diuretic therapy. In these patients, once symptoms have developed, following a prolonged period of initial rest and the commencement of diuretic therapy, reduced activities may be resumed, and the patient kept under careful observation. If there is any subsequent deterioration, either symptomatically or radiographically, operation is usually indicated without further delay.
In the follow up of patients after homograft replacement of the aortic valve an impressive feature is the virtual absence of systemic embolism, and anticoagulant treatment is therefore unnecessary. This is a very great advantage over the various types of prosthetic valve. Furthermore it has been possible to operate on patients with active bacterial endocarditis, which has been resistant to drug treatment, and to save them from death.
In the more long-term follow up the incidence of aortic regurgitation has been slight. It appears to occur in about half the patients, but in the great majority it has shown, over a period of approximately three years, no sign of increasing in severity. The problems of mitral valve surgery fall into two quite distinct groups. The first involves patients with predominant mitral stenosis in a valve which is not severely damaged. The second group includes patients with predominant mitral regurgitation and those with mixed stenotic and regurgitant lesions in badly damaged valves.
Mitral Stenosis
The evolution of closed mitral valvotomy following the description of transventricular dilatation by Logan & Turner (1959) and by Tubbs has resulted in a technique which, in experienced hands, gives good results in about 80 % ofpatients with an operative mortality of 5-10%. Some surgeons prefer transatrial dilatation and claim equally good results, but this technique is less easily controlled than the transventricular one. From 1960 to 1966 at Hammersmith we operated on 281 patients with 17 deaths (6 %). The procedure is a relatively simple one and does not make special demands on ancillary or technical staff, nor are the needs for blood transfusion greater than is normally required for a thoracotomy. A technically good valvotomy with splitting of both commissures is obtained in nearly half the patients and a good but partial valvotomy (one commissure only) obtained in another third of the patients. Good or excellent clinical results are obtained in about 80% of patients. The production of mitral regurgitation by closed dilatation has been much less of a problem than was first
